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ABSTRACT
IMPROVING SEPTIC PATIENT OUTCOMES THROUGH A NURSE-LED
QUALITY IMPROVEMENT PROJECT IN A RURAL, MIDWESTERN HOSPITAL
By
Allyssa Sweers
Sepsis is a complex and costly problem that continues to afflict hospitals across
the globe (Napolitano, 2018). If it is not identified quickly and treated promptly, sepsis
will progress to septic shock and create an increased risk of mortality (Napolitano, 2018).
The best way to improve patient outcomes is through early detection and precise
treatment (Rello, Valenzuela-Sánchez, Ruiz-Rodriguez, & Moyano, 2017). Through staff
education and clinical decision tools, such as checklists, septic patients are more likely to
have a favorable outcome (Storozuk, MacLeod, Freeman, & Banner, 2019). The purpose
of this DNP project was to decrease fluid resuscitation fallouts and sepsis-related deaths
by enhancing the education provided to nursing staff regarding the early warning signs of
sepsis and providing a comprehensive checklist to help standardize care for septic
patients admitted to the acute care unit at a rural midwestern hospital. Education
regarding sepsis early warning signs and current sepsis protocols was provided to the
acute care unit nursing staff through an in-person PowerPoint presentation. A
comprehensive sepsis checklist was also implemented to standardize care for patients
with sepsis. Using a quasi-experimental design, sepsis case fatality rates and fluid
resuscitation pre-and post-intervention were examined. There was not a significant
difference in sepsis case fatality rates (p = .98) or fluid resuscitation fallout rates pre-and
post-intervention (p = .68). This project was implemented within a year of the COVID-19
pandemic, which likely impacted the results. While the results of this DNP project were
not statistically significant, previous research does support the use of a sepsis checklist
and nursing education.
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Chapter 1
Introduction
Sepsis is a complex problem plaguing hospitals worldwide (Napolitano, 2018).
An estimated 18 million patients are diagnosed with sepsis every year (Crilly et al.,
2019). One out of every three patients who die in the hospital is septic (Roney, Whitley,
& Long, 2020). Despite efforts and increased understanding of the disease process, sepsis
continues to be a leading cause of mortality not only in the United States but globally as
well (Napolitano, 2018). Patients can develop sepsis at any stage of their hospital stay;
therefore, staff must be able to recognize early warning signs and risk factors for
developing sepsis (Crilly et al., 2019).
The agreed-upon definition of sepsis is a “life-threatening organ dysfunction
caused by a dysregulated host response to infection” (Napolitano, 2018, p.117).
Treatment typically includes fluid resuscitation for hypotension and intravenous
antibiotic administration to treat the underlying infection (Crilly et al., 2019). While there
is some controversy over the exact treatment, the medical community agrees that early
detection and rapid treatment are the keys to improving patient outcomes (Butcher, 2016;
Crilly et al., 2019; Napolitano, 2018). Beginning treatment within the first hour of
recognition has been associated with decreased mortality (Crilly et al., 2019).
If sepsis is not identified quickly and treated promptly, it will progress to septic
shock, which has a 40% mortality rate and increases the risk for long-term complications
(Napolitano, 2018). Even after a patient is diagnosed, treated, and discharged, problems
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can still arise. Patients who survive sepsis may still experience practical and cognitive
restrictions long after leaving the hospital (Weinreich, Styrvoky, Chang, Girod, &
Ruggiero, 2019). Such patients have a much higher readmission rate as well. Within 30
days of discharge, 20-26% of sepsis survivors are readmitted to the hospital (Weinreich et
al., 2019). Readmission risk factors include race, decreased income, the extent of illness,
more extended hospital stay, comorbidities, and patient age (Norman, Cooke, Ely, &
Graves, 2017; Weinreich et al., 2019).
Not only does sepsis have the potential to cause irreparable harm, it has also
caused a devastating amount of financial damage as well. The United States spent over
20 billion dollars diagnosing and treating sepsis in 2011, and costs continue to rise
(Carleo & Vallejos, 2016). The most recent calculations have found that the costs
associated with sepsis have reached an astonishing $24 billion, making it the most
expensive diagnosis currently (Weinreich et al., 2019). Based on these data, it is clear that
sepsis continues to be an extensive problem.
Background
Sepsis is a medical emergency that can lead to multi-system organ failure, septic
shock, and death if left untreated (Bleakley & Cole, 2020). Early detection is key to
improving patient outcomes (Napolitano, 2018). Nurses play a vital role in early sepsis
detection and timely treatment. Nurses are in the position to use their skills and clinical
guidelines to detect early sepsis symptoms and promptly implement interventions
ordered by the providers (Bleakley & Cole, 2020). Through education and implementing
checklists or algorithms, some hospitals have seen a considerable decrease in septic
patients’ mortality (Rello et al., 2017).
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The Surviving Sepsis Campaign (SSC) was established in 2002 to combat the
rising number of sepsis cases worldwide (Slade, Tamber, & Vincent, 2003). The SSC was
designed to partner with public health agencies and governments to help decrease sepsis
mortality rates (Slade et al., 2003). The SSC has updated the guidelines several times to
reflect the most recent evidence (Napolitano, 2018). The current guidelines, according to
the SSC, recommend completing the following within the first three hours of sepsis

recognition (Napolitano, 2018) :
•

Measuring a lactic level

•

Obtaining blood cultures before initiating antibiotic therapy

•

Starting broad-spectrum antibiotics

•

Administering 30mg/kg crystalloid fluids for hypotension or lactic levels >4

mmol/L
The guidelines also recommend the following be completed within six hours of diagnosis
(Napolitano, 2018):
•

Begin vasopressors if the hypertension is unresponsive to fluid resuscitation to
maintain a mean arterial pressure (MAP) >65 mm Hg

•

Remeasure lactate levels if initial was elevated

•

If hypotension persists despite volume replacement or lactate >4 mmol/L
o Measure central venous pressure (CVP)
o Measure central venous oxygen saturation (Scvo2)

•

Reassess the patient and complete a focused physical assessment.
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These recommendations were utilized in this DNP project. The education and tools
provided to the nursing staff were based on the current agreed-upon definitions of sepsis
and the SSC guidelines.
Purpose of the DNP Project
The current guidelines recommend administering a minimum of 30 mL/kg of
crystalloid fluids for septic patients with hypotension or with a lactate level >36mg/dL
(Napolitano, 2018). However, these recommendations are not always followed in the
hospital setting. This may be due to a lack of early sepsis recognition or a lack of
available resources with current sepsis guidelines (Storozuk et al., 2019). Through staff
education and clinical decision tools, such as bundles or checklists, septic patients are
more likely to have a favorable outcome (Storozuk et al., 2019).
The purpose of this DNP project was to decrease fluid resuscitation fallouts and
sepsis-related deaths by enhancing the education provided to nursing staff regarding the
early warning signs of sepsis and providing a comprehensive checklist to help standardize
care for septic patients admitted to the acute care unit at a rural midwestern hospital.
Sepsis-related deaths refers to patients with a known sepsis diagnosis who died while
receiving care on the acute care unit. The acute care unit is a 36-bed unit with a wide
variety of patients, including non-ST elevation myocardial infarctions (NSTEMI),
transient ischemic attacks (TIA), acute stroke, and post-surgical patients with
arrhythmias, and COVID-19 patients. This unit also cares for overflow progressive care
patients when the progressive care unit is full.
This DNP project sought to answer two research questions:
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1. Do sepsis case fatality rates in patients admitted to the acute care unit
decrease with nursing education and the use of a comprehensive sepsis
checklist?
2. Do fluid resuscitation fallouts decrease for septic patients admitted to the
acute care unit with nursing education and the use of a comprehensive
sepsis checklist?
Methods

This project began through discussions with the hospital’s sepsis harms council
and the director of the acute care unit. During these meetings, the unit sepsis bundle
compliance data were reviewed to determine areas that needed improvement. The current
nursing practices and protocols were reviewed as well. Through these discussions, it was
determined that this institution did not have established standardized guidelines to direct
nursing practice in the presence of sepsis, and the most significant fallout was timely
fluid resuscitation. A sepsis checklist (Appendix A) and a nursing education module
(Appendix B) were developed by this author to address these problems.
Education regarding sepsis early warning signs and current sepsis protocols was
provided to the acute care unit nursing staff through several different means. A
PowerPoint presentation was created by this author and presented to the nursing staff,
teaching was provided at staff meetings individually, and badge buddies were distributed
for quick reference (Appendix C). The sepsis checklist was developed by this author
using the current SSC guidelines and was subjected to pre-approval by the hospital sepsis
harms council before implementation. After education was provided to a majority of the
nursing staff, the sepsis checklist (Appendix A) was made available for use. When
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completing daily assessments, the nursing staff was instructed to utilize the checklist for
patients that met sepsis criteria. Nurses completed a daily assessment at least once every
12 hours per hospital policy. Flyers were placed throughout the nursing unit with
reminders to use the list and where to find it. Reminders were also mentioned in end-ofshift huddles. The checklists were then returned to the manager’s office for safekeeping.
This DNP project is a quality improvement project that utilizes a quasiexperimental design. The primary outcomes of focus are sepsis case fatality rates and
fluid resuscitation fallout rates. Fluid resuscitation fallout occurs when the fluid target of
30 ml/kg is not started within three hours of initial hypotension or septic shock. The
sepsis case-fatality rates and fluid resuscitation fallouts were compared before and after
implementing a comprehensive sepsis checklist and nursing education.
The sample data were gathered based on pre-existing sepsis criteria established by
the hospital Quality Management and Infection Control. Patients meet sepsis criteria if
they have at least one risk factor and two of the following vital signs: Temperature of
100.4 or 96.8 F, respiratory rate >20 breaths per minute, heart rate >90 beats per minute,
pulse oximetry <90%, systolic blood pressure < 90mm hg, or GCS <15/acute mental
status change. Risk factors include >65 years of age, immunocompromised, recent
surgery/ invasive procedure, implanted devices/ foley catheter, white blood cell (WBC)
12,000, or Lactic >2 mmol/L. The sepsis case-fatality rates and fluid data were collected
via convenience sampling of patients admitted to an acute care unit from January 2019 to
December 2021 who met the pre-existing sepsis criteria. Pre- and post-intervention sepsis
case fatality rates were compared using a permutation test. Pre- and post-intervention
fluid resuscitation data was also compared using a permutation test.
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Theoretical Framework
Change in any capacity is a difficult thing to achieve. Creating change, especially
throughout an organization, requires a thoughtful plan and dedication. In order to
achieve lasting improvement in care for septic patients, it is crucial that nursing not only
understand the need for change in care but also implement the change and maintain it.
Kurt Lewin developed a theory to help implement organizational change (Hussain et al.,
2018). Lewin was a social psychologist who was one of the first theorists to study the
process of planned change (Adelman, 1993). His theory laid the groundwork for other
change theorists (Yoder-Wise 2018). Lewin described three stages of implementing
change: unfreezing, movement, and refreezing (Hussain et al., 2018). Understanding the
possible barriers to change may help lead to a smoother transition when adjusting
organizational practices. Lewin’s change theory, or changing as three steps (CATS), is
regarded as a fundamental approach to executing change (Cummings, Bridgman, &
Brown, 2016). This theory was used as a framework to implement lasting change in the
acute care unit of a midwestern regional medical center. It will be further discussed in
the following chapter.

Sepsis continues to be a widespread problem with multifaceted detrimental effects
(Napolitano, 2018). If not identified quickly and treated promptly, sepsis will progress to
organ failure and death (Napolitano, 2018). The best way to improve patient outcomes is
through early detection and precise treatment (Rello et al., 2017). Through staff education
and clinical decision tools, such as checklists, septic patients are more likely to have a
favorable outcome (Storozuk et al., 2019). Utilizing Lewin’s change theory can help
create an environment receptive to lasting changes.
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Chapter 2
Sepsis is complex and time-sensitive, requiring prompt attention to reduce lasting
harm to patients (Bleakley & Cole, 2020). Sepsis is defined as “a life-threatening organ
dysfunction caused by dysregulated host response to infection” (Napolitano, 2018, p. 17).
In addition, it is an unbridled host response to an underlying contagion that can lead to
septic shock and death if not treated urgently (Huang, Cai, & Su, 2019). Sepsis can
disrupt blood flow distribution, leading to tissue ischemia and organ failure (Cecconi,
Evans, Levy, & Rhodes, 2018).
A literature review was conducted utilizing databases such as PubMed, CINAHL,
and Google Scholar. Articles were chosen based on relevance to the current project and
published date. Articles that were published within the last five years were primarily
used. Search terms included: Sepsis/ nursing, sepsis management, sepsis fluid
resuscitation, sepsis quality improvement, and nurse-led sepsis directive.
Overview of Sepsis
While anyone can develop sepsis, several factors put patients at higher risk
(Butcher, 2016). Such risk factors include:

• Infants (< 1-year-old), adults >75 years, or the frail (Butcher, 2016;
Cecconi et al., 2018; Daniels, 2014; Tavaré & O’Flynn, 2017)

• The immune-compromised due to illness or medication (Cecconi et al.,
2018; Daniels, 2014; Tavaré & O’Flynn, 2017)

• Those with surgical procedures within the last six weeks (Daniels, 2014;
Tavaré & O’Flynn, 2017)

9

• Compromised skin integrity such as burns, cuts, blisters, and infection
(Daniels, 2014; Tavaré & O’Flynn, 2017)

• Severe comorbidities such as diabetes mellitus, sickle cell, or splenectomy
(Daniels, 2014)

• Invasive devices such as urinary catheters (Butcher, 2016; Cecconi et al.,
2018; Daniels, 2014; Tavaré & O’Flynn, 2017)

• Intravenous drug abuse (Daniels, 2014; Tavaré & O’Flynn, 2017)
• Women who are pregnant, have given birth, terminated a pregnancy, or
miscarried within the last six weeks (Daniels, 2014; Tavaré & O’Flynn,
2017)
The vast majority of hospitalized patients are at risk for sepsis (Butcher, 2016). Sepsis
can rapidly progress to septic shock, organ failure, and death; therefore, it is essential to
closely monitor those patients with risk factors (Bleakley & Cole, 2020).
Throughout the years, efforts have been made to improve the diagnosis and
outcomes associated with sepsis. However, sepsis continues to ravage healthcare systems
throughout the world. Sepsis impacts more than 30 million people around the globe every
year (Huang et al., 2019). Around one to two percent of hospitalized patients develop
sepsis (Huang et al., 2019). Sepsis is also one of the most expensive diagnoses, costing
the United States upwards of $24 billion annually (Weinreich et al., 2019). Because of
the significant, negative impact, sepsis has become a global priority (Cecconi et al.,
2018).
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The Surviving Sepsis Campaign (SSC) was initiated in 2002 as a global project to
improve sepsis-related mortality (Cecconi et al., 2018). SSC is a collaboration of three
critical care organizations, including the European Society of Intensive Care Medicine
(ESICM), the Society of Critical Care Medicine (SCCM), and the International Sepsis
Forum (ISF) (Slade et al., 2003). The initial goal was to raise awareness of the difficulties
related to sepsis through the assistance of governments, health organizations, health care
providers, and the general public (Slade et al., 2003). There was not a globally agreedupon definition of sepsis at the SSC institution, making it challenging to diagnose and
treat promptly (Slade et al., 2003). Committee members established an agreed-upon
definition of sepsis and evidence-based guidelines (Cecconi et al., 2018).
The initiatives driven by the SSC are associated with a decreased risk of
mortality, fewer days in the Intensive Care Unit (ICU), and a decrease in overall length of
stay (Radigan, 2020). The surviving sepsis guidelines are widely accepted and are the
recommendations being followed for this DNP project. The SSC bundles have been
accepted and mandated for national reporting by the Center for Medicare/ Medicaid
Serviced (Cecconi et al., 2018). Since its first publication in 2004, the SSC has updated
the sepsis definition and bundles several times, most recently in 2016 (Cecconi et al.,
2018). The new International Consensus Definitions for sepsis and septic shock (Sepsis3) was developed by an international task force made up of 19 committee members
(Napolitano, 2018).
The most recent updates focus on early recognition and diagnosis of sepsis to
prevent progression to septic shock, which has a significantly higher mortality rate
(Napolitano, 2018). The current Sepsis-3 SSC bundles outline the treatments that should
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be completed within three hours of recognition, six hours, and 24 hours (Napolitano,
2018). Within the first three hours, the following must be met (Napolitano, 2018):
•

Initial lactate levels measured

•

Obtain blood cultures before antibiotic administration

•

Begin broad-spectrum antibiotics

•

If hypotensive or serum lactate >four millimoles per liter (mmol/L) administer 30
milliliters/ kilogram (mL/kg) crystalloid fluids

The following must also be completed within six hours of sepsis recognition (Napolitano,
2018):
•

Begin vasopressors if the hypertension is unresponsive to fluid resuscitation to
maintain a mean arterial pressure (MAP) >65 mm Hg

•

Remeasure lactate levels if initial was elevated

•

If hypotension persists despite volume replacement or lactate >4 mmol/L
o Measure central venous pressure (CVP)
o Measure central venous oxygen saturation (Scvo2)

•

Reassess the patient and complete a focused physical assessment.
The use of SSC bundles has been associated with a significant decrease in

mortality (Napolitano, 2018). The current mainstay of sepsis care is early detection,
prompt initiation of antibiotics, and timely fluid replacement (Napolitano, 2018).
Early recognition is the key to preventing the progression of sepsis to shock and
death (Cecconi et al., 2018). In addition, inadequate or deferred fluid administration has
been associated with increased mortality (Rello et al., 2017). Utilizing an evidence-based
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clinical decision tool has been associated with quicker sepsis detection and treatment
(Rajan & Rodzevik, 2021). Nurses also play a vital role in recognizing sepsis and prompt
initiation of the sepsis bundles (Bleakley & Cole, 2020). Because of this, these core
components are the primary focus of this DNP project.
Early Recognition
The timing of sepsis recognition has been studied extensively. To treat sepsis
promptly, the health care team must identify early warning signs quickly. There have
been numerous quality improvement projects developed by various hospitals based on the
SSC guidelines that have been aimed at improving prompt sepsis recognition and
initiation of treatment. These projects include staff education, a clinical decision tool, and
nurse-led initiatives.
One significant component of early recognition is staff education. Armen et al.
(2016) developed a quality improvement initiative focused on staff education and early
detection of sepsis, along with prompt antibiotic administration. This initiative involved
the implementation of a four-fold sepsis initiative, including a baseline test of the
healthcare team's knowledge of sepsis, development of a sepsis treatment bundle, sepsis
education for clinical staff, and monthly reporting of sepsis outcomes to the hospital's
quality dashboard (Armen et al., 2016). The initiative also included a three-step protocol
for antibiotic use for septic patients (Armen et al., 2016). The first step was initiating
antibiotics within the first hour of arriving at the Emergency Department (ED). The
second includes providing antibiotics specific to the infection source one to three hours
later. The final step involves controlling the source of infection and determining the
appropriate antibiotic course based on the causative agent (Armen et al., 2016). After the
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intervention was implemented, there was a 30% decrease in the odds of septic patient
death 95% CI [57, .84], (OR = .70) (Armen et al., 2016). Septic patients also spent 1.07
fewer days in the ICU 95% CI [−1.98, −.16] and 2.15 fewer days overall in the hospital
95% CI [ −3.45, −.86] (Armen et al., 2016). Sepsis-related mortality can be improved by
adequately educating clinical staff on the early warning signs and empowering them to
act quickly with evidence-based interventions (Armen et al., 2016; Ferguson, Coates,
Osborn, Blackmore, & Williams, 2019).
There is a great need for improved education in identifying sepsis and caring for
septic patients. A descriptive cross-sectional study in Western Canada surveyed 312
nurses across four different emergency departments to assess their knowledge of sepsis
using questions based on established sepsis protocols (Storozuk et al., 2019). The
average score on overall sepsis knowledge was 51.8% (M = 7.3 correct answers/ 14
questions, SD = 2.4) (Storozuk et al., 2019). Through open-ended questions, Storozuk et
al. (2019) found many nurses recognized their lack of sepsis knowledge and voiced a
willingness to learn. Participants also expressed their concerns about heavy workloads
and lack of support to care for septic patients (Storozuk et al., 2019).
Providing structured education on the process of sepsis, early warning signs,
hospital policy, standing orders for sepsis treatment, and sepsis screening tools has been
associated with a significant decrease in sepsis recognition time (Rajan & Rodzevik,
2021). Rajan and Rodzevik (2021) conducted a quantitative, descriptive correlational
study to examine the difference between the practice of nurses who received sepsis
education and those who did not. The central unit of measure was the time between check
into the ED and the time sepsis orders were placed in the electronic health record (Rajan
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& Rodzevik, 2021). Nursing was split into two groups: the control and the
implementation group. The control group did not receive extra education or training
(Rajan & Rodzevik, 2021). The implementation group was provided with 15 minutes of
structured education (Rajan & Rodzevik, 2021). The education included the process of
sepsis, early warning signs, hospital policy, standing orders for sepsis treatment, and
sepsis screening tools (Rajan & Rodzevik, 2021). These nurses were also provided with
screening tools from the Surviving Sepsis Campaign. There was a statistically significant
improvement in the mean time to identify sepsis between groups (p = .018) (Rajan &
Rodzevik, 2021). The implementation group had a 33-minute decrease in the mean time
to identify sepsis (Rajan & Rodzevik, 2021).
Not only can education improve sepsis detection, but providing education on the
early recognition of sepsis to doctors, nurses, and patient care technicians has been linked
to an overall decrease in sepsis-related mortality (p < .001) (Ferguson et al., 2019).
Along with Sepsis-related mortality, hospital costs may be improved by adequately
educating clinical staff on the early warning signs and empowering them to act quickly
with evidence-based interventions (Armen et al., 2016). Early detection may also
decrease length of hospital stay (Moore, Vermuelen, Taylor, Kihara, & Wahome, 2019).
Sepsis education can improve the nurse's ability to quickly identify sepsis and, by doing
so, improve outcomes.
Fluid Resuscitation
Fluid resuscitation has been a widely studied topic concerning sepsis
management. It is considered a vital component of sepsis treatment (Brown & Semler,
2019). The type of fluid used for resuscitation for patients with sepsis or septic shock
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plays an important role (Rochwerg et al., 2014). Types of fluids used typically include
crystalloids (examples: 0.9% sodium chloride, lactated ringers, and Plasmalyte), colloids
(examples: human plasma and synthetic colloids such as starches), and albumin
(Rochwerg et al., 2014). There is no clear evidence to support colloids for fluid
resuscitation (Cecconi et al., 2018). Fluid resuscitation with starches has been linked with
increased mortality compared to crystalloid fluids (Rochwerg et al., 2014). With the
exception of albumin, colloids have been associated with an increased risk for
nephrotoxicity (Cecconi et al., 2018). Fluid resuscitation with albumin decreased
mortality compared to crystalloids and starches (Rochwerg et al., 2014). Based on the
most recent evidence, the current recommendation is to use albumin or crystalloid fluids
when managing septic patients (Napolitano, 2018).
While the type of fluids is generally agreed upon, there remains debate on how
much fluid should be administered. Currently, it is recommended to administer
crystalloid fluid resuscitation within an hour of sepsis recognition at a rate of 30 ml/kg to
improve patient outcomes (Cecconi et al., 2018). However, there has been some evidence
to support Early goal-directed therapy (EGDT), which is a way to decrease the risk of
fluid volume overload (Brown & Semler, 2019). Patients receiving EGDT receive a
median of 27 ml/kg (Brown & Semler, 2019). Others recommend administering 20 ml/kg
due to the risk of fluid overload and associated sequelae (Brown & Semler, 2019). Such
sequelae include increased cardiac workload, organ edema, and vasodilation (Brown &
Semler, 2019). The Surviving Sepsis Guidelines currently recommend 30 ml/kg as there
is not enough evidence to support EGDT at this time (Napolitano, 2018).
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Another area of interest regarding sepsis management is the timing of fluid
resuscitation and antibiotic administration in septic patients. Leisman et al. (2017)
conducted an observational cohort study to investigate the patterns of early fluid
resuscitation with crystalloids at the initial presentation of septic patients. They also
looked for an association between initiation of fluids and mortality, mechanical
ventilation, ICU admission, and length of stay (Leisman et al., 2017). They investigated
nine different tertiary and community hospitals throughout one and a half years and
included 11,182 patients (Leisman et al., 2017). They determined that those with specific
comorbidities had a slower time initiating fluid resuscitation. Patients with heart failure
had a 20 minute delay (CI = 14, 25, p < .001) and patients with renal failure had a 16
minute delay (CI = 10, 22, p < .001) in fluid resuscitation initiation (Leisman et al.,
2017). Of the patients studied, 48% (5,336 patients) received initial fluids within 30
minutes or less, 21% (2,388 patients) received fluids within 31-120 minutes, and 31%
(3,458 patients) received initial fluids in greater than 120 minutes (Leisman et al., 2017).
Leisman et al. (2017) found that the patients who received initial fluids within 30 minutes
had the lowest mortality rates (17.8%) compared to the 31–120-minute group (18.7%)
and >120-minute group (24.5%). They also discovered that the odds of mortality
increased by 1.09 for each hour before fluid initiation (p = .002). Timely administration
of crystalloid fluids was also associated with a decrease in length of stay, ICU admission,
and the need for mechanical ventilation (Leisman et al., 2017).
Timely initiation of IV fluids has been shown to rectify acute hypovolemia and
improve overall cardiac output, oxygen circulation, and organ performance (Brown &
Semler, 2019). The odds of mortality increased for each hour the fluid initiation was
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delayed (Cecconi et al., 2018). Early administration of crystalloid fluids is also associated
with a decrease in length of hospital stay, decreased likelihood of needing ICU care, and
decreased risk of being placed on mechanical ventilation (Leisman et al., 2017). Prompt
initiation of fluid resuscitation plays a vital role in improving outcomes for the septic
patient.
Clinical Decision Tools
Another critical component of sepsis treatment is using a clinical decision tool.
Quality improvement initiatives that included an education component and a process
change increased sepsis resuscitation compliance and decreased mortality (Storozuk et
al., 2019). For example, Rajan & Rodzevik (2021) found that nurses who received
education and screening tools from the Surviving Sepsis Campaign significantly
improved sepsis detection times compared with those who did not (p = .018).
Moore et al. (2019) utilized a Detect, Act, Reassess, Titrate (DART) based
protocol along with a checklist to help improve communication (Moore et al., 2019). The
American College of Emergency Physicians developed the DART tool as a pneumonic to
help guide care for septic patients (Moore et al., 2019).
•

Detect: determine if the patient has sepsis and initiate appropriate bundles

•

Act: start the 500 milliliters (mL) fluid bolus intravenously (IV)

•

Reassess: recheck lactic acid levels and complete a physical assessment

•

Titrate: address any ongoing hypotension or tachycardia

The checklist was used to track patient progression, sepsis bundle implementation, and as
a communication tool for any patient hand-offs (Moore et al., 2019). Before the project
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was initiated, staff was provided with education on sepsis and the DART communication
tool (Moore et al., 2019). After implementing the DART communication tool, Moore et
al. (2019) found a significant improvement in obtaining lactic acid levels, x2 (1, N = 168)
= 8.9, p = .003, blood cultures, x2 (1, N = 155) = 10.1, p = .002, and antibiotic
administration, x2 (1, N = 106) = 4.2, p = .04. There was also a decrease in the length of
hospital stay by 2.5 days (Moore et al., 2019).
While staff education and clinical decision tools improve septic patient outcomes,
they work better when used concomitantly (Storozuk et al., 2019). Jones et al. (2015)
developed a program to improve sepsis recognition times in the ICU by establishing an
interdisciplinary team, utilizing an evidence-based screening tool, and nursing staff
training. Through this program, they were able to decrease mortality rates associated with
sepsis and decrease inpatient costs (Jones et al., 2015). After the implementation of the
program, inpatient sepsis mortalities decreased from 29.7% to 21.1% (p < .001) (Jones et
al., 2015). Armen et al. (2016) had similar findings with their initiative, which included
compulsory staff education and the implementation of an evidence-based algorithm. This
initiative also improved sepsis-related mortality and resulted in fewer days in the ICU
(Armen et al., 2016). Through nursing education and a standardized communication tool,
sepsis protocols can be implemented more quickly and improve patient outcomes (Moore
et al., 2019).
Nurse-driven Sepsis Care
Nurses spend a great deal of time at the bedside with patients and are in a prime
position to detect the early warning signs of sepsis (Kleinpell, 2017). Furthermore, nursedriven protocols have been associated with increased compliance with the guidelines
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established by surviving sepsis campaign (Kleinpell, 2017). In addition, there have been
several studies that support the use of nurse-led directives to improve septic patient
outcomes (Kleinpell, 2017).
Ferguson et al. (2019) initiated a quality improvement project to stimulate early
sepsis recognition and improve treatment time by developing an interdisciplinary team
that utilized nursing-directed interventions and an education component. They created a
code sepsis for suspected patients in the ED. They also developed an inpatient power
hour order set for patients admitted to the hospital; both allowed for independent ordering
of lactic acid levels, blood cultures, fluid boluses and helped accelerate antibiotic
processing through the pharmacy (Ferguson et al., 2019). An interrupted time-series,
retrospective cohort evaluation study was completed to assess the impact of this project
on mortality related to sepsis, sepsis bundle adherence, and rapid response team (RRT)
use (Ferguson et al., 2019). The study took place at a multidisciplinary healthcare
network in the pacific northwest, and data were collected for seven years (Ferguson et al.,
2019). Before the start of the project, doctors, nurses, and patient care technicians were
provided with education on the early recognition of sepsis (Ferguson et al., 2019). In
addition to a decrease in sepsis-related mortality, they found a significant improvement in
sepsis bundle adherence which decreased the need for a rapid response team (RRT)
(Ferguson et al., 2019). Ferguson et al. (2019) found that sepsis bundle adherence in the
ED increased from 40.5% to 73.7% (p < .001), and RRT use decreased from 2.2% to
0.85% (p < .001). They also found a decrease in mortality related to sepsis for those
admitted to the hospital from 12.5% to 8.4% (p < .001) (Ferguson et al., 2019). This
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study supports the use of nursing-directed care to improve outcomes for septic patients
both in the ED and admitted to the hospital (Ferguson et al., 2019).
Nurse-driven sepsis screening can improve adherence to evidence-based
recommendations (Gatewood, Wemple, Greco, Kritek, & Durvasula, 2015). Gatewood et
al. (2015) conducted a before and after retrospective cohort study to ascertain if the
intervention impacted sepsis bundle compliance and mortality in the ED of a large
quaternary hospital. The intervention was three-fold: a nurse-driven screening and
management tool to help identify early sepsis, a screening algorithm that produced a popup alert in the patient’s electronic health record (EHR) visible to the healthcare providers,
and finally, an automated sepsis order-set that included initial workup, resuscitation, and
antibiotics (Gatewood et al., 2015). Sepsis bundle compliance was significantly
enhanced using a nurse-led sepsis screening tool and a computer-assisted reminder (p <
.001) (Gatewood et al., 2015). In addition, there was greater compliance with fluid
resuscitation and antibiotics (p < .001) (Gatewood et al., 2015). While there was a
decrease in sepsis-related mortality, it was not statistically significant (p < 0.11)
(Gatewood et al., 2015).
Threatt (2020) had similar findings when implementing a nurse-led directive in
the emergency department. Nursing staff received sepsis-related education and a
screening tool (Threatt, 2020). Pre- and post-intervention data were compared to
determine if a sepsis identification tool and sepsis education impacted sepsis bundle
initiation times, mortality, and length of stay (LOS). These changes were associated with
a decrease in the time of initiation of treatment (p < .001) and a reduction in septic patient
mortality by 5.9% (p = .074), however, there was no change in LOS (Threatt, 2020).
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Nurses play a vital role in early sepsis detection and prompt treatment times.
Jones et al. (2015) referred to nurses as the cornerstone of their quality improvement
project. Nurses are in a position to detect sepsis and quickly implement treatment as they
tend to have the most contact with high-risk patients (Bleakley & Cole, 2020). When
nurses are well equipped with the knowledge and clinical tools, they can decrease
treatment times and save lives (Bleakley & Cole, 2020).
Theoretical Framework- Lewin's Change Theory
Even the most pervasive problems require a change in practice. Change can be
difficult to create even when it is in the patient's best interest. Having a frame of
reference when implementing such a change may help navigate the change process. Kurt
Lewin, a social psychologist, dedicated his life to building a better world by creating
lasting change (Burnes & Bargal, 2017). Lewin was one of the first intellectuals to
examine the methods of the proposed change (Yoder-Wise, 2018). He hypothesized that
planned change within an organization is a three-step process- unfreezing, moving, and
refreezing, which he later developed into the theory of change in three steps (CAT)
(Hussain et al., 2018). The ideas of Lewin's CAT were used to guide this DNP project.
The first step postulated by Lewin is unfreezing (Cummings et al., 2016). During
this phase evaluation of benefits and costs are evaluated (Yoder-Wise 2018). This step
involves assisting others in disengaging from current behaviors or processes (YoderWise, 2018). First, however, it is crucial to identify potential barriers or facilitators to the
desired change to do this. Lewin referred to this as force field analysis (Yoder-Wise,
2018). One vital piece for identifying barriers or facilitators is discussing the proposed
change with those impacted by the changes. Organizational change only happens through
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individuals' participation; therefore, it is vital to discuss the alterations in procedures to
determine their perceptions regarding the shift (Yoder-Wise, 2018). Only when the
concerns of the individuals are addressed can change occur.
Creating change in the hospital setting has its own set of challenges. There are
many moving parts from patients to staff; it can be difficult to create lasting change.
Utilizing a theory to help guide the change process and assess the possible barriers can
make the process much smoother. With the help of Lewin’s change theory, the potential
obstacles were considered, and a plan to begin the unfreezing process was constructed.
Utilizing Lewin’s force field analysis, potential barriers that would hinder the proposed
changes were considered. These barriers included time constraints and staff fear of
change.
Another critical portion of the force field analysis is identifying facilitators or
forces that would support change (Yoder-Wise, 2018). Potential facilitators of change for
this project were also considered. One of the most important instruments of change is
creating a shared vision (Yoder-Wise, 2018). One way to create a shared vision is
through knowledge. Sharing knowledge at both the individual and organizational levels is
crucial to creating lasting change (Hussain et al., 2018). Therefore, the proposed change
was discussed with management and the hospital’s sepsis harms council to establish
sepsis care areas that needed improvement. These became the focus of this project.
Discussions were had with nursing staff on septic patient care, recognition, and areas that
the unit could improve upon. Education was also provided on the need for change in
clinical practice.
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Once a mutual understanding is reached, the moving stage can begin (YoderWise, 2018). During this phase, the change is implemented. One of the best ways to
ensure the transition is to engage individual participants in the planning process and the
actual implementation of the change. Frequently used methods to do this include
"education about the need for the change, vision building to conceptualize and bring life
to the change, involving individuals in the process of planning and making the change,
and implementing small steps toward the change" (Yoder-Wise, 2018 p.323).
As suggested by Lewin, the changes were not made all at once. Instead, education
was provided at staff meetings and individually to ensure that most staff received the
information. The nurses also received hand-outs and a badge buddy (a miniature list
under their identification badge) for quick reference (Appendix B). The education
included information specific to sepsis and the areas specific to the unit that needed
improvement. The checklist was implemented a few weeks after the instruction. Frequent
rounds were made to remind staff of the new checklist. Employee involvement is crucial
to implementing change (Hussain et al., 2018). For this reason, discussions were ongoing
with both management and nursing to create a shared vision of change during this phase.
The changes appeared to be well received by nursing staff, and they were invested in
improving care for sepsis patients.
After the change has been implemented, the final refreezing stage is reached. The
goal of this stage is to sustain the change (Yoder-Wise 2018). It is crucial to reinforce the
desired change through rewards or feedback (Yoder-Wise 2018). This stage requires
close monitoring as it can be easy for individuals to fall back on their previous routines or
patterns (Yoder-Wise 2018). It is crucial to monitor the change and encourage
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participants to follow the new procedure. This step is often forgotten or mismanaged.
Without enforcement, incentives, and discussions to provide feedback, it is common for
individuals to fall back into old routines they are more comfortable with (Yoder-Wise
2018).
Routine follow-up with the nursing staff was completed to improve compliance
and help achieve refreezing. In addition, the nursing staff was encouraged to use the new
checklist as often as possible. The nurses were also encouraged to provide feedback on
the checklist. Finally, they were urged to ask questions about sepsis or any provided
resources. As recommended by the change theory, an open discussion was promoted to
help foster lasting improvements to septic patient care. While the ongoing pandemic
added to the daily difficulties faced by nurses, they all did their best to implement these
changes.
Summary
Sepsis is a complex problem that continues to plague our hospitals. The best way
to improve patient outcomes is through early detection and precise treatment (Rello et al.,
2017). Successful sepsis treatment depends on the nurse's knowledge of sepsis, ability to
recognize the early warning signs, communicate concerns with the provider, and
promptly begin treatment. According to Bleakley and Cole (2020), successful sepsis
treatment relies on nurses to have a "high index of suspicion when faced with a patient
who is deteriorating or one that is failing to improve" (p.1250). In addition, septic
patients are more likely to have a favorable outcome through staff education and clinical
decision tools, such as bundles or checklists (Storozuk et al., 2019).
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The purpose of this DNP project was to decrease fluid resuscitation fallouts and
sepsis-related deaths by enhancing the education provided to nursing staff regarding the
early warning signs of sepsis and providing a comprehensive checklist to help standardize
care for septic patients admitted to the acute care unit at a rural midwestern hospital.
While sepsis assessment is a part of daily charting for the nurses on the acute care unit, it
is not always completed thoroughly. There were no transparent processes to guide
nursing practice once sepsis was detected. This project embraced the findings of the
previously mentioned studies and worked to fill this gap in patient care. The intervention
process is discussed more thoroughly in the following chapter.

26

Chapter 3
Purpose and sample
The purpose of this DNP project was to decrease fluid resuscitation fallouts and
sepsis-related deaths by enhancing the education provided to nursing staff regarding the
early warning signs of sepsis and providing a comprehensive checklist to help standardize
care for septic patients admitted to the acute care unit at a rural midwestern hospital. The
acute care unit has a varied patient population, including medical, surgical, cardiac, and
progressive care patients. The initiative included formal sepsis education to enhance
nursing knowledge of sepsis risk factors and early warning signs. Additionally, a
checklist was implemented, including the current SSC guidelines, to help standardize
septic patient care (Appendix A).
Participants for this DNP project were chosen via convenience sampling of
patients. Inclusion criteria included patients >18 years of age admitted to the acute care
unit from January 2019 to December 2021 and who met the pre-existing sepsis criteria
established by the hospital. Patients were admitted from the ED, outlying facilities, and
transferred from other units. Patients meet sepsis criteria if they have at least one risk
factor and two of the following vital signs: Temperature of >100.4 or < 96.8 F,
respiratory rate >20 breaths per minute, heart rate >90 beats per minute, pulse oximetry
<90%, systolic blood pressure < 90mm hg, or GCS <15/acute mental status change. Risk
factors include >65 years of age, immunocompromised, recent surgery/ invasive
procedure, implanted devices/ foley catheter, white blood cell (WBC) 12,000, or Lactic
acid >2 mmol/L. Patients who met the inclusion criteria were identified by the Quality
Management Department. The data were then de-identified and provided to this author.
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IRB approval process
This DNP project was discussed at length with the Institutional Review Board
(IRB) coordinator at the hospital and was determined to be a quality improvement (QI)
project (S. Sharland-Hemmila, personal communication, January 14, 2022). As a QI
project, it would not require a full IRB review. The protocol used in this project was
reviewed by the IRB Chair at a rural midwestern hospital, and it was deemed not a
human research project (Appendix D). The hospital IRB granted a consent waiver for
accessing medical records for this DNP project due to the minimal risk involving no
intervention of usual care. This project was recognized by the hospital IRB and deemed
valuable information that would benefit both the hospital system and the surrounding
community (Appendix E).
The project was also discussed with the IRB coordinator at the university
(Appendix F). Since the Quality Management department deidentified all data before
sending it to the author, this DNP project was exempt from university IRB review. The
data were stored on a password-protected computer in an excel spreadsheet and will be
destroyed after seven years. Printed research materials are kept in a locked office.
Design and Procedures
This DNP project utilized a quasi-experimental design to compare sepsis case
fatality rates, and fluid resuscitation timing before and after implementing the sepsis
checklist and education. Before initiating interventions, meetings were held with the
director of the acute care unit to determine areas surrounding sepsis that needed
improvement. The hospital’s sepsis harms council was also consulted. The sepsis harms
council meets monthly to discuss ways to reduce all sepsis-related harms in the hospital.
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The ultimate objective is to reduce sepsis-related injuries to zero hospital-wide. Their
goal was to pilot a sepsis checklist on the acute care unit and then extend the checklist to
the rest of the hospital if successful. A sepsis checklist was created by this author based
on the current SSC guidelines. Before implementation, this checklist received approval
from the unit director and the sepsis harms council.
The sepsis checklist was developed based on the current SSC guidelines
(Appendix A). The checklist was divided into four sections: sepsis identification, 3-hour
compliance, 6-hour compliance, and patient outcomes. The identification section
included a list of vital signs and risk factors required to meet the criteria for sepsis. It also
had space to record the time of symptoms onset, the time the physician was notified, if
the physician ordered the sepsis order set, the patient’s actual weight, their ideal body
weight, if a rapid response (RR) was called, and who was present for the RR. The 3-hour
compliance section included a list of the tasks that must be completed within three hours
of identification and space to record fluid resuscitation data such as the calculated fluid
goals (based on the recommended 30ml/kg), the number of fluids actually administered,
fluid start time, and time they were completed. The 6-hour compliance section included
space to record initial blood pressure, the blood pressure after fluids were administered, if
and when vasopressors were started, along with the timing of the second blood draw, and
if another assessment was completed. And finally, the patient outcome section included
space to record the unit the patient started on and if they were transferred to another unit
for further care.
A smaller, condensed version of the checklist was made into a badge buddy for
the nurses to wear with their name badges (Appendix C). The badge buddy was created
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as a quick double-sided reference for the nursing staff. The front side of the badge buddy
included the pertinent vital signs that are congruent with sepsis. The backside had the
tasks that must be completed within three and six hours.
A PowerPoint presentation was created as a teaching tool for formal sepsis
education (Appendix B). The sepsis education provided to nursing staff consisted of a
brief introduction to sepsis, including definitions and the role of nursing in its detection
and treatment. The presentation also included early warning signs and risk factors for
developing sepsis. It also provided a breakdown of the goals, treatment timeline, and
unit-specific areas needing improvement. The unit-specific data related to sepsis bundle
compliance was reviewed. In discussion with the unit director, it was determined that
fluid resuscitation was an area that needed improvement. Fluid timing and the amount
were an area of emphasis when providing education. This presentation was reviewed with
the hospital sepsis harms council, and approval was granted before its use. Changes were
made based on their recommendations.
This author provided education to the nursing staff during in-person unit meetings
and included a review of the checklist, the badge buddy, and the PowerPoint presentation.
A PowerPoint presentation was given during the unit meetings that had the current
definition of sepsis, risk factors, nursing role, and the three-hour and six-hour compliance
requirements. Emphasis was placed on the importance of appropriate and timely fluid
resuscitation since this is a frequent fallout both for the acute care unit and hospital-wide.
Education also included early warning signs of sepsis, when to notify the overseeing
provider, when to reassess (including vital signs and physical assessment), and when to
call a rapid response. The nurses were instructed to use the checklist whenever they had a
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patient who met the sepsis criteria as outlined on the checklist itself and the badge buddy.
All their questions were answered, and the material seemed well received by the nurses.
A physical copy of the presentation was given to each nurse for future reference.
Although education was a part of an existing quality improvement project, it was not
mandatory. However, the majority of the nurses received the education, and several
copies of the PowerPoint presentation were available at the central nurses’ station for
review.
Initial teaching as described above was completed at the acute care unit staff
meetings on February 23rd, 2021. The badge buddy was also distributed at this time.
Additional education was done on an individual basis over the next few weeks to reach
nursing staff unable to attend either the morning or evening meeting. The sepsis checklist
was made available for use starting March 22, 2021. Flyers were placed around the unit
in early March to notify nurses of the upcoming checklist start date. Announcements
were also made at the end of shift huddles to remind staff of the checklist and where to
find it. This author also rounded on the unit once every one to two weeks to check in with
the nursing staff. The author would remind nurses to use the checklist during these
rounds and ask for feedback. After hospital approval was achieved, the monthly data
regarding sepsis was reviewed.
Statistical analysis
This DNP project sought to answer two research questions, and non-parametric
statistical testing was completed to answer the proposed questions. The first research
question presented, “Do sepsis case fatality rates among patients admitted to the acute
care unit decrease with nursing education and the use of a comprehensive sepsis
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checklist?”. The sepsis case fatality rates pre-and post-intervention were compared using
a permutation test. The second research question was, “Do fluid resuscitation fallouts
decrease for septic patients admitted to the acute care unit with nursing education and the
use of a comprehensive sepsis checklist?”. A permutation test was also completed to
determine if a significant difference in fluid resuscitation timing exists between the preand post-intervention groups.
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Chapter 4
Introduction
Early recognition and prompt treatment of sepsis are vital to improving patient
outcomes (Napolitano, 2018). Improving adherence to the surviving sepsis bundles has
been associated with better septic patient outcomes (Radigan, 2020). In addition,
instituting quality improvement initiatives that include education and clinical decision
tools has been associated with increased adherence to these bundles (Armen et al., 2016;
Cecconi et al., 2018; Radigan, 2020). The purpose of this DNP project was to decrease
fluid resuscitation fallouts and sepsis-related deaths by enhancing the education provided
to nursing staff regarding the early warning signs of sepsis and providing a
comprehensive checklist to help standardize care for septic patients admitted to the acute
care unit at a rural midwestern hospital.
This DNP project sought to answer two research questions:
1. Do sepsis case fatality rates among patients admitted to the acute care unit
decrease with nursing education and the use of a comprehensive sepsis
checklist?
2. Do fluid resuscitation fallouts decrease for septic patients admitted to the
acute care unit with nursing education and the use of a comprehensive
sepsis checklist?
Sample Demographics
This DNP project took place at a 307-bed tertiary care hospital in the rural
midwestern United States. This hospital is a designated Level two Trauma Care Center as
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well. This project utilized patients admitted to one of the acute care units within this
facility. The acute care unit used in this project was a 36-bed unit with a wide variety of
patients, not limited to those with cardiac-related issues, including non-ST elevation
myocardial infarctions (NSTEMI), transient ischemic attacks (TIA), acute stroke, postsurgical patients with arrhythmias, COVID-19, and patients needing progressive care.
Participants were selected via the convenience sampling method. This project utilized deidentified data. Because of this, any patient-specific demographic information was
removed by the Quality Management Department prior to distribution to this author.
However, the participants were adults at least 18 years of age and met the pre-existing
qualifications of sepsis.
Data analysis
Nonparametric tests were used to answer both research questions posed. A
permutation test was used to compare sepsis case fatality rates pre-and post-intervention.
A permutation test was also used to compare fluid resuscitation fallout before and after
the intervention. Permutation testing is flexible and does not require certain assumptions,
including the normality of data. This testing also works well for smaller datasets with low
counts of the event of interest, such as sepsis case fatality rates and fluid resuscitation
fallouts.
Results
The pre-intervention time frame took place from January 2019 to January 2021.
The post-intervention time frame took place from February 2021 to December 2021.
Throughout the entire project, a total of 48 sepsis-related deaths occurred. During the pre-
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intervention time frame, there were 30 deaths related to sepsis. Eighteen sepsis-related
deaths occurred during the post-intervention period. Data for sepsis-related deaths and
fluid resuscitation fallouts are shown in Table 1.
Table 1
Total Sepsis Characteristics by Implementation Period
Period
Pre
Post

Sepsis-Related
Patient Deaths
30
18

Fluid Resuscitation
Fallouts
29
11

The case fatality rate was calculated by dividing the number of sepsis-related
deaths by the total number of sepsis patients admitted to the acute care unit during the
pre-and post-intervention period. There were 30 patient deaths related to sepsis, with a
case fatality rate of .019 during the pre-intervention period. During the post-intervention
time frame, there were 18 patient deaths related to sepsis with a case fatality rate of .033.
The difference in sepsis case fatality rates between the pre-and post-intervention groups
was .014. During the pre-intervention period, 1.9% of patients with sepsis died, while
3.3% of patients with sepsis died during the post-intervention period. Sepsis case fatality
rate data can be found in Table 2.
Table 2
Sepsis Case-fatality Rates by Implementation Period
Time

Case Fatality Rate

Pre
Post

0.019
0.033

Sepsis-Related
deaths
30
18

Sample Size
1593
548
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During the pre-intervention timeframe, January 2019 to January 2021, there were
1593 patients with sepsis. Of those cases of sepsis, fluid resuscitation goals were not met
29 times. During the post-intervention time frame, there were 548 patients diagnosed
with sepsis. During that time, there were a total of 11 fluid resuscitation fallouts. Data for
fluid resuscitation are shown in Table 3.
Table 3
Fluid Resuscitation Fallouts by Implementation Period
Time

Fluid Resuscitation
Fallout Rate

Pre
Post

0.0182
0.0201

Number of Fluid
Resuscitation
Fallouts
29
11

Sample Size

1593
548

To answer the question “do sepsis case fatality rates among patients admitted to
the acute care unit decrease with nursing education and the use of a comprehensive sepsis
checklist?” a permutation was completed. There was not a significant difference in sepsis
case fatality rates pre-and post-intervention (p = .98). Additionally, a permutation test
was also used to answer the question, “do fluid resuscitation fallouts decrease for septic
patients admitted to the acute care unit decrease with nursing education and the use of a
comprehensive sepsis checklist?” There was not a significant difference in fluid
resuscitation fallout rates pre-and post-intervention (p = .68).
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Figure 1.
Sepsis Fatality Rates by Month and Year

Figure 2.
Fluid Resuscitation Fallout Rates by Month and Year
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Discussion
Due to the abnormal distribution of the data and the small size of the dataset, nonparametric testing was utilized. The permutation test can more accurately represent the
underlying probability processes than other statistical tests (J. Rich, personal
communication, February 13, 2022). Permutation testing was used to answer both
questions posed at the beginning of this DNP project. The pre-intervention period took
place from January 2019 to January 2021, and the post-intervention took place from
February 2021 to December 2021. It is important to note that the pre-intervention time
frame is almost double the post-intervention time frame. The intervention was
implemented in February of 2021 as it coincided with the acute care unit meeting and
other quality improvement initiatives set forth by the hospital.
The first question asked if the sepsis case fatality rates decreased after
implementing a sepsis checklist and nursing education The number of patient deaths
varied from month to month (Figure 1). The case fatality rate in March 2021 was 0.3 and
decreased to 0 in April 2021. This time frame immediately follows the implementation of
the checklist and sepsis education. This decrease may be related to the sepsis education
provided and the implementation of the sepsis checklist. Perhaps the interventions
contributed to this positive outcome. There was also a large increase in October 2021.
This spike could be related to the rise in COVID-19 cases admitted to the hospital. The
community surrounding the hospital was in the high-risk category for COVID-19
transmission during this time. There was also an increase in the need for travel nurses due
to nursing shortages. The high turnover of nursing staff on the acute care unit made it
difficult to provide education for all nurses new to the unit throughout the project. This

38

increase in staff turnover likely impacted the results of this project. Since the incidence of
sepsis-related deaths is so low, to begin with, a more involved study that occurs over a
longer period of time may be necessary in order to determine if the interventions result in
a meaningful difference pre-and post-implementation. There is insufficient evidence to
claim any changes in case fatality rates were related to the sepsis checklist or nursing
education.
The second question asked if fluid resuscitation fallouts decreased after
implementing a sepsis checklist and nursing education. While fluid resuscitation fallout
rates were highly variable from month to month, there was a notable spike in fallouts in
June 2021 (Figure 2). This fluctuation in fluid resuscitation may be due to the oscillating
number of COVID-19 patients admitted to the hospital. Additionally, there was a
decrease in fallouts from April to May 2021. This does coincide with the start of the
sepsis checklist start date. However, there is insufficient evidence to claim this decrease
was related to the sepsis checklist or nursing education. Additionally, patients are often
transferred to the acute care unit from the ED and other units. Sepsis may have been
identified prior to the transfer but fluid resuscitation may not have been initiated prior to
the transfer. In this situation, fluid resuscitation fallout may have occurred and counted
against the acute care unit even though the patient was not present in the unit for the
entire three hours.
While several confounding variables may be attributable to the unexpected
results, the most notable is the COVID-19 pandemic. COVID-19 was initially detected in
the United States in January 2020; cases increased exponentially in March 2020 and
continued throughout the intervention period (Sahu & Kumar, 2020). With the
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pandemic, the nursing workload increased along with patient acuity (Qureshi et al.,
2021). Nurses and other healthcare professionals have also reported an increase in mental
health symptoms due to increased stressors brought on by the ongoing pandemic (Havaei,
Tang, Smith, Boamah, & Frankfurter, 2022). These mental health symptoms included
emotional exhaustion and depression (Havaei et al., 2022). Even before the pandemic,
poor mental health has been associated with reduced quality and safety ratings (Havaei et
al., 2022). In a simulation created by Qureshi et al. (2021), nurses caring for COVID-19
patients experienced a 279% increase in mental workload and a 40% increase in the
distance they walked. They also found a 132% increase in missed care (Qureshi et al.,
2021). The COVID-19 pandemic added tremendous stress to the nurses and the entire
health care system, which likely had a large impact on these results. The nurses had
increased patient acuity, making it challenging to use a checklist and initiate timely fluid
resuscitation.
The increase in sepsis case fatality rates found in this project is not unique. The
COVID-19 pandemic has been associated with increased non-COVID sepsis mortality
throughout many countries (Unterberg et al., 2022). This increase may be related to an
increased nursing workload due to nursing shortages (Unterberg et al., 2022). During this
time frame, patients also tended to be hesitant to seek medical help. Because of this, they
tended to present to the hospital sicker and had more advanced sepsis (Unterberg et al.,
2022). When patients wait to seek medical attention, it can be challenging to treat them
before sepsis progresses to septic shock. Early detection and treatment are vital to
improving sepsis survival.
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In addition to the pandemic, the acute care unit also underwent several leadership
changes throughout this project that may have impacted the outcomes as well. The acute
care unit manager, who is responsible for overseeing the day-to-day care of patients,
resigned just prior to the start of this DNP project, and there was not an immediate
replacement available. Without a unit manager, there was no one readily available to
answer questions or to help guide daily patient care. The acute care unit director also left
during the post-intervention phase. While the director oversaw the acute care unit, ICU,
and the progressive care units, this director played a prominent role in recognizing the
need for this project and helped remind nursing staff to use the sepsis checklist. It is
possible that compliance decreased after she left.
Despite the adversity faced by the acute care nurses, they were receptive to the
changes implemented through this project. Previous literature indicated that using a
clinical decision tool such as a checklist is associated with increased compliance with the
current sepsis bundles. Providing nurses with education and a screening tool based on the
SSC has also been associated with improved detection of sepsis (Rajan & Rodzevik,
2021). The literature previously reviewed also supported nursing education in congruence
with a clinical decision tool to help improve timely fluid resuscitation and sepsis
mortality rates (Gatewood et al., 2015; Storozuk et al., 2019; Threatt, 2020). Although
the results of this DNP project were not statistically significant, they can be used to guide
further research.
Recommendations for future research
The checklist used for this DNP project was printed on a sheet of paper which
may hinder its use. Much of healthcare has become electronic, and paper charting is
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rarely used. Utilizing a checklist that is easily accessible in the patient’s electronic health
record (EHR) has the potential to improve compliance. The ability to access the checklist
from a computer may make it easier to use, especially in isolation rooms, where bringing
the paper in and out of the room risks the spread of infectious diseases.
Although the changes were not significant in this project, increasing the frequency
of reminders and education of nursing staff may have a more substantial impact on a
sepsis checklist. More frequent reminders to use the checklist would likely improve
compliance. Standardizing nursing sepsis education may also improve compliance.
Developing a standardized approach with audits and a feedback system would likely
improve sepsis bundle compliance (Cecconi et al., 2018).
Another area of interest would be establishing education and a checklist for the
overseeing provider. The providers place the orders for patients and may not be familiar
with the current quality measurements. Teaching hospitals with many resident physicians
and medical students may benefit from a sepsis checklist or a sepsis order set to help
guide their practice. Providing education to the overseeing clinician on the early
detection and treatment of sepsis and the use of an evidence-based sepsis order set has
been associated with improved sepsis-related mortality rates (Ferguson et al., 2019).
Strengths and Limitations
There were several limitations associated with this DNP project. Compliance with
the sepsis checklist was minimal. Due to the pandemic, there was a great deal of added
stress on the nursing staff, making it challenging to utilize the checklist. It was difficult
for nursing staff to fill out a paper checklist for patients in isolation as they could not
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bring the list into the room to prevent the spread of disease. Additionally, many nurses
resigned from the acute care unit throughout the course of this project and were often
replaced with travel nurses. Because of the high incidence of nursing turnover, it was
challenging to promptly provide teaching to all new staff members. The pandemic and
the nursing shortage have also added to stress levels, making it difficult for nurses to fill
out a checklist.
Another limitation is the relatively small sample size. This DNP project only
included patients admitted to one unit at one institution, which is not necessarily
representative of other departments. Therefore, the finding cannot be generalized to other
populations. Additionally, descriptive statistics could not be performed since all data
were previously de-identified. Because of this, it was not possible to link patient-specific
variables and demographics to the outcomes studied in this project. The time frame of the
post-intervention group was also relatively short. Having a larger sample size and a
longer time frame for the project may impact the outcomes.
While there were drawbacks to this DNP project, there were also strengths. The
checklist and education tools were developed using the SSC recommendations. These
recommendations are current and have evidence to support their use (Cecconi et al.,
2018). Another strength of the project is the reception by the nursing staff. The acute care
nurses are committed to providing quality care for all their patients and were amenable to
this quality improvement project. The nurses were engaged and asked appropriate
questions when presented with the education. Many nurses kept a copy of the PowerPoint
to reference throughout their day. As Lewin pointed out, change cannot happen without
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buy-in from employees (Yoder-Wise, 2018). If the pandemic did not hinder the project,
outcomes might have been more favorable.
Clinical implications for practice
Interdisciplinary teamwork and cooperation are needed to improve sepsis patient
outcomes (Ferguson et al., 2019). Nurse practitioners (NPs) play a vital role in that team.
They have been known to facilitate education and advance patient care (HurlockChorostecki, Forchuk, Orchard, van Soeren, & Reeves, 2014). NPs are in a position to
guide and empower nurses at the bedside through education on sepsis early warning signs
(Ferguson et al., 2019). Empowering the nurses can help improve the time to initiate
treatment for sepsis bundles along with overall patient outcomes (Ferguson et al., 2019).
NPs can work alongside nurses to improve sepsis knowledge and guide the timely
implementation of sepsis bundles.
While there is insufficient evidence from this DNP project to claim that a
comprehensive checklist and sepsis education impacted sepsis case fatality rates or fluid
resuscitation, there are numerous resources that support such interventions (Ferguson et
al., 2019; Gatewood et al., 2015; Moore et al., 2019; Threatt, 2020). The interventions of
this DNP project were implemented within a year of the COVID-19 pandemic that had a
substantial impact on patients and staff. The pandemic may be a significant confounding
variable that likely contributed to the results of this project. Under typical circumstances,
a sepsis checklist and education are more likely to positively impact adherence to sepsis
guidelines. Further research regarding using a comprehensive sepsis checklist in various
settings is recommended.
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Appendix A
Inpatient Sepsis Checklist
Floor RN: ________
Rapid Response RN: _________
Physician: _____________
SEPSIS IDENTIFICATION
☐ Onset of symptoms _______
☐ Time Rapid Response called ______
☐ Sepsis Order Set ordered
b

☐ Present for Rapid Response (RR)
Status)
Lab: Yes ☐ No ☐
Pharmacy: Yes ☐ No ☐
Supervisor: Yes ☐ No ☐
Rapid Response RN: Yes ☐ No ☐

Time Physician notified: _______
Patient’s Weight (kg): ________
Patient’s Ideal body weight_______

Vital signs (Must have at least 2)
☐Temp >100.4 F or 96.8F
☐Respiratory Rate > 20 breaths/
minute
☐Heart Rate >90 beats/minute
☐Pulse Ox <90%
☐ SBP <90 mm hg
☐ GCS <15 (Altered Mental
Risk Factors (Must have at least 1)
☐ Age >65
☐ Immunocompromised/ Chemo
☐ Fever/Rigor/ Sweating
☐ Recent Surgery/Invasive
procedure
☐ Implanted Device/ Catheter
☐ WBC >12,000 or Lactate >2
☐ Nurse discretion

3 HOUR COMPLIANCE (MUST BE COMPLETED WITHIN 3 HOURS)
•
•
•
•
•

1st lactate draw time______
Blood culture draw time______
(must be drawn prior to antibiotics)
Fluid start time (30ml/kg) _______
Antibiotics Start time________
Sepsis Assessment documented ☐

Fluid Data
Total fluid goal _________
Total fluids given ________
(include all fluids given before RR)
Time fluids completed _______

6 HOUR COMPLIANCE (MUST BE COMPLETED WITHIN 6 HOURS)
•
•
•
•

2nd lactate draw Time (drawn 2 hrs after 1st)_____
Blood Pressure Documentation
If hypotension persists, call another RR
(1st BP 1 hr after bolus, 2nd BP 1 hr after fluids)
Vasopressors started?_____ Time______ 1. BP________ Time_______
Document Sepsis Re-assessment ☐
2. BP________ Time_______

PATIENT OUTCOME
Unit where RR called__________
If transfer required, Unit transferred to:______
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Appendix B
PowerPoint Presentation used for sepsis education
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Appendix C
Badge Buddy

SEPSIS IDENTIFICATION: EARLY WARNING SIGNS
Vital Signs (must have 2)

Temp >100.9 f (38.3 C) or <96.8 F (36.0)
Heart rate >90
Respiratory Rate > 20
Pulse Ox <90%
SBP <100
GCS <15 (Altered Mental Status)

•
•
•
•

Sepsis 3 Hour Compliance
1 lactate drawn
Blood cultures drawn (prior to antibiotics)
Fluids (30ml/kg) & antibiotics started
Sepsis Assessment documented

•
•
•

2nd lactate draw (2 hrs after 1st)
If hypotension persists, call RR
Document Sepsis Re-assessment
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Sepsis 6 Hour Compliance
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Appendix D
Hospital project review letter
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Appendix E
Email from the hospital IRB coordinator stating project recognition
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Appendix F
Email discussion with university IRB coordinator

